INTRODUCTION
Bieberbach groups are torsion free space groups. From Crystallographic Algorithms and Tables (CARAT) package [1] , there are four Bieberbach groups with quaternion point group of order eight, denoted as 6 , n Q where 1, 2, 3, 4. n All of them are of dimension six. In this research, we want to expound their symmetry property which is the central subgroup of the nonabelian tensor square of the group. The nonabelian tensor square, denoted as , G G is generated by the symbols g h for all , g h G , subject to relations ( ) [3] did the same work but on a nonabelian point group namely the Bieberbach group of dimension five with dihedral point group of order eight. Furthermore, Mat Hassim [4] focused on the central subgroup of the Bieberbach groups with cyclic point groups of order three and five. In this research, the central subgroup of the nonabelian tensor square of the first Bieberbach group of dimension six with quaternion point group of order eight where 1, n denoted as 1 6 , Q is computed. This paper is structured as follows: The first section provides the preliminaries that are used throughout the research followed by the second section which are the main results for this research.
PRELIMINARIES
This section provides some basic definitions and structural results which are used throughout this research. We start with the definition of ( ). G
Definition 1 [5]
Let G be a group with presentation | G R and let G be an isomorphic copy of G via the mapping : g g for all g G . The group G is defined to be [5] and Ellis and Leonard in [6] have shown that the subgroup of ( ) G is isomorphic to the nonabelian tensor square of the group G, as given in the following theorem:
Next, Proposition 1 gives some properties of ( ) G that will be used in proving our main results in the next section.
Proposition 1 [5, 7]
Let G be a group. The following relations hold in ( ):
[ , ]
[ , ] 
] for all , , in ;
The first Bieberbach group of dimension six with quaternion point group denoted as 1 6 Q is a polycyclic group and has a presentation as given in the following: 1 1 1  2  1 2 3  2  1 3 4  2  2  3  2 3 4   6  , , , , , , , , |  ,  ,  , 
(1) The method developed by Blyth and Morse [7] , which is aided by the following proposition, is used to compute the central subgroup of its nonabelian tensor square.
Proposition 2 [7] . Let G be a polycyclic group with a polycyclic generating sequence 1 ,......, k g g . Then , G G is a subgroup of G and is generated by , , , (i) G is generated by the elements of the set , , ,
gives the properties of the ordinary tensor product of abelian groups, Proposition 5 gives the properties of the order of homomorphism while Theorem 2 gives the epimorphism mapping of the nonabelian tensor square.
Proposition 4 [9]
Let A, B and C be abelian groups and 0 C is the infinite cyclic group. Consider the ordinary tensor product of two abelian groups. Then, Let G and H be groups and let g G . Suppose is a homomorphism from G to H . If ( ) g has finite order then ( ) g divides g . Otherwise the order of ( ) g equals the order of . g
Theorem 2 [10]
Let G and H be groups such that there is an epimorphism . , , ,
G H Then there is an epimorphism

G G H H defined by (
However this can be reduced to its minimum independent generators. As l l l is also in 1 6 , Q thus,
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Then, Lemma 1 provides that 1 6 ab Q is generated by a of infinite order and
